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EDITORIAL NOTES 


SUPPLY AND DEMAND 


EFERRING last week (p. 46) to the Ministry of Fuel and 
Power’s White Paper on Coal Statistics, we mentioned an 
important fact which is, we suggest, useful in arriving at a 
balanced picture of the coal industry in wartime—the fact that 
since the war began the actual output of coal from the mines 
has been falling at the average rate of 9,000,000 tons a year. 
The Gas Industry is no mean coal consumer, and we use the 
word “‘mean” in double sense. The Industry is among the 
largest single purchasers, of coal; it pays the price for it, and 
it treats it most economically. The fall in coal output represents 
about half the annual coal treated in gas-works. It is a huge 
quantity. The demand is there, the coal is there, but its supply 
from under to on top of the ground falls short, and the gap 
between supply and demand is both wide and dark. Production, 
said the Minister of Fuel and Power in the House of Commons 
last week, has been “‘acutely disappointing.””’ The acute, how- 
ever, appears to be drifting into the chronic. Big losses remain 
» due to strikes and absenteeism. Strikes in Scotland, though 
» shortlived, have persisted, and the war effort has been duly 
' impeded. And the reasons for the strikes? In a recent case 
» the reason for a strike was that the men did not hit it off with 
) the lady in charge of the canteen. In another instance a man 
» lost his pick handle, the mislaying of which led to an all-round 
» laying-down of tools. The while we have before us the formidable 
task of aiding, by the transference of “‘black diamonds” from 
| our shores, the people we liberate day by day. The provisional 
' figure of the production of saleable coal in the second quarter 
of this year is 1,930,000 tons less than in the same period of 
» 1943. Of that figure, 600,000 tons is accounted for by disputes. 
| We were glad that in his speech in the House last week Major 
Lloyd George should refer to the part played by the Gas Industry 
' in its economical treatment of the sort of coal supplied to it; 
) he spoke, in fact, of the “‘magnificent” way in which the Industry 
/ had met and overcome substantial difficulties, and at the same 
» time he admitted that the quality of some of the coal was “‘not 
5 as good as it might be.” [Our own Hear, hear, here.] He 
' referred also to the strain at which Gas Industry plant has been 
| working (and the same applies to electricity generating plants) 
© since the war began. Demands on the Gas Industry, he said, 
» were constantly increasing, and the country had cause to be 
» grateful to it. The Industry has been fulfilling demand, and 
} imported gas oil has had to come to the aid of coal supply in 
» the manufacture of gas. During the last winter imported gas 
oil used by the Gas Industry “‘saved’’ 500,000 tons of coal. 
» And how has the weather helped or hindered the coal supply 
and demand balance? The winter of 1942-43 was mild; 
» 4,400,000 tons of coal were added to stock. The winter of 
' 1943-44 was mild; 4,500,000 tons of coal were taken out of 
stock. Which does not appear to explain anything very scien- 
| tifically or logically. The Minister of Fuel and Power, it seems, 
blamed two cold summers for the stock position, though he did 
} not mention that he had early in the “warmer” season imposed 
bans on the use of fuel in business premises, which must have 
effected some economy through shivering. Summer consump- 
) tion surely cannot have had such a vicious influence on the 
adverse balance of supply and demand. 
One further point—and from the Gas Industry’s point of view 
a not unimportant one—arose from Major Lloyd George’s 
speech. Remarking on the burden on the gas and electricity 
industries, he referred to an increase in gas load since the war 
of over 10% (cf. an earlier figure of 16%) and an increase in 
electricity consumption of over 50%. We suppose that the vast 
Proportion of the increase in the electricity load is traceable to 


war industry of a nature the translation of which to a peacetime 
industrial load is difficult to envisage. Which implies that outlet 
for at least some of the present industrial electricity consumption 
will be sought in the domestic sphere ; and this in its train brings 
in once again the question of supply and demand. Will there 
be such a surplus generating capacity that domestic electrical 
usage will be artificially stimulated, maybe at the expense of 
other and fundamentally more economical methods of domestic 
heat supply? It is a speculation of which the Gas Industry 
cannot wisely lose sight. 


A NEW “NEAT-GAS” COOKER 


URIOSITY will have been whetted and interest aroused by 

the series of announcements by Cannon Iron Foundries, 

Ltd., which from time to time have appeared in our adver- 
tisement pages since the beginning of the year. The cat is now 
out of the bag, and it is sleek, well groomed, exceedingly attrac- 
tive—and of an entirely new breed. In our issue to-day we 
describe from first hand the result to which the announcements 
we have mentioned have been leading—a cooker of noteworthy 
and in many respects novel design which entirely dispenses with 
the bunsen burner and employs exclusively and throughout 
burners of the non-aerated-gas type. And we find it both 
gratifying and encouraging to be able at the present juncture 
and in such difficult circumstances to give an account of what is 
a bold venture away from orthodox practice. The performance 
of the new cooker on the district, when such general experience 
becomes possible, will, we are sure, be anticipated with the liveliest 
interest, and having had the opportunity of examining the 
appliance closely, and having ourselves had experience of cooking 
without the aid of the bunsen burner, we feel that this perfor- 
mance will not be found wanting. 

We have written so much lately and so many contributions 
have been published on the subject of non-aerated-gas burners 
vis-a-vis burners of the bunsen type that little seems at the moment 
left to be said usefully. There has been district experience over 
some years with the “‘neat-gas’”’ cooker in the area of the South 
Metropolitan Gas Company, and the outcome has been 
eminently satisfactory ; but to the best of our knowledge Cannon 
Iron Foundries are the first firm of appliance makers to come 
out boldly and fully with a post-war cooking programme based 
on the non-aerated-gas principle. They have put their cards 
on the table for all to see the hand, and their enterprise is alto- 
gether praiseworthy. They have defined their aim to us quite 
clearly. The market envisaged, which covers the small and the 
large house, is wide, but what may be termed the “‘cheap”’ field is 
not to be covered. The firm believe that the majority of house- 
wives are prepared to pay a reasonable price for an appliance 
of good appearance, quality, and performance, and in their own 
words are not interested in ‘a market which calls for cheaply- 
constructed simple-hire appliances.” They believe, too, that 
the new cooker which they intend to produce—a cooker “‘built 
to last’”—can by mass production methods be offered at a price 
well within the pocket of the majority of consumers; and they 
are planning and reorganizing their works accordingly for 
speedy manufacture when the war is ended. They are, then, 
concentrating on standardization of the model which we describe 
in general outline on a later page; the illustrations which accom- 
pany the description give an idea of the appearance of the 
appliance—its “‘eye-appeal”—and depict some of its special 
features. 

In the course of a general comment last week on appliances 
and their installation we stressed emphatically that a good-class 
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gas appliance of 1939 vintage was and remains a very good 
appliance. Without question the consumer got and enjoys 
great satisfaction from a gas cooker of that period (and before) 
which embodied the results of many years’ research and was 
constructed on proved lines of excellent material. To endeavour 
to deprecate such an appliance on the grounds that it incor- 
porated bunsen burners would be a waste of time and wholly 
unjustifiable; and any suggestion that the bunsen burner has in 
its application for cooking an element of danger is beside the 
point and leaves us quite cold. We contemplate the post-war 
cooker or other gas appliance relying solely on non-aerated-gas 
burners not as likely to bring about a marked revolution in gas 
service, but maybe as offering certain advantages to be appre- 
ciated alike by consumer, gas supply undertaking, and the 
appliance manufacturer. We are thinking in terms of flexibility 
of design, ease of maintenance, simpler fitting, and absence of 
lighting-back and noise; and we visualize possibilities in all 
these various directions by the application of burners of the 
non-aerated-gas type. 

In this one direction of cooker design the sharply marked 
policy of Cannon Iron Foundries is noteworthy ; and gas under- 
takings will appreciate this clear definition of intention. Their 
new model with its particular principle—substitution of the 
bunsen burner—is at any rate immediately available for dis- 
cussion if not for installation; and we have no doubt that it will 
be very widely discussed as a wartime news-release. Particularly, 
perhaps, it will raise the question as to what “grilling” really 
means—as to when a grill is not a grill, as to the difference 
between grilling and high-temperature baking. But the purpose 
of this note is not to enter into detailed discussion about the 
future Cannon cooker, but to call attention to the service which 
the Cannon Company has rendered to the Gas Industry in 
having this cooker ready for the market. By taking the risk of 
staking so much on the ‘“‘neat-gas”’ flame, they offer the Industry 
the opportunity of advancing the bunsen versus non-aerated 
burner argument beyond. the academic stage to an early 
practical test at the consumer’s hand. 


Science in Industry 


In a recent Address delivered successively in Ottawa, Montreal, and 
Toronto, Mr. W. P. Cohoe, President of the Society of Chemical 
Industry, suggested that the mutual interdependence of our universities 
and industry is often overlooked ; and he went on to say : The President 
of Harvard, in discussing this question, used the biological phenomenon 
of symbiosis as an illustration. Symbiosis may be defined as an 
“internal mutually beneficial partnership between two organisms.” 
My micro-biological friends tell me that ‘“‘trench mouth” is an 
example. In this disease there are two organisms which cannot live 
apart. When one is killed the other dies. The Germans began to 
practise a commercial symbiosis between the universities and industry 
when Hofmann took back from England to his native land Perkin’s 
discovery of the coal tar colours. Throughout the rapid growth of 
the colour industry in Germany and thereafter there was the closest 
co-operation between industry and the scientific faculties of the uni- 
versities. 

The part of the university is twofold. First, the university recruits 
and trains technologists, who will be capable of going into industry. 
These men will be expected to exercise scientific control, to convert 
research results into commercial production, and to conduct advanced 
industrial research. Second, we depend on our universities to supply 
that stream of pure knowledge which flows from research in pure 
science. This stream is the blood plasma essential to progress and 
development in the industrial world. All business is subject to the 
desiccating influence of the law of diminishing returns. Without new 
ideas, without new inventions, without new processes (highly profitable 
in the first few years of their existence) industry tends to sink to a level 
of profit-making, wherein it becomes no longer interesting to capital. 
Only by maintaining a flow of knowledge which is the raw material 
out of which inventions are made can industry remain vital, growing, 
and progressive. It is important, therefore, that industrialists shall 
realize the important function which the university performs in making 
modern industry not only workable, but progressive. Sptaking upon 
this subject recently, Lord McGowan, Chairman of Imperial Chemical 
Industries, said : “It would be to the good of all if, from time to 
time, university workers were hauled gently to the ground jin order to 
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observe the functioning of life at the lower levels, and for industrial 
workers to be hoisted, equally gently, so that they may be given 
clearer view of the stars of the scientific firmament. Means by whic 
this closer association of industrial and university workers could ky 
achieved shouft not be difficult to find.” 


An Affair of State 


Dr. Leslie Burgin talked last week to the Engineering Industrig 
Association. His subject was British industry of the future, and jj 
the course of his remarks he referred to the State—which is “‘mere) 
you and me.” There are those, he said, who clamour for nationalin. 
tion on a large scale; there are those who clamour for nationalizatigy 
on a smaller scale; there are those who clamour for public ownership 
of public utilities; there are those who are so individualistic that th 
mere conception of national control drives them to a frenzy. Th 
State is not commercially minded. The State is not a good com. 
mercial partner. The State is not a good companion in commercia 
adventure. The State is not a good payer. The morals of the State 
in commerce are not as high as the morals of commerce itself. *“These,” 
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he continued, “‘are not random allegations; they are deep and bittef} (Wester 
experience over a long period of time, each and every one capable off General ai 
being proved up to the hilt. State management is not a blessingf) District 
State control of transport has not succeeded. State control of industry 90, S 
is in my judgment unthinkable. I dismiss, therefore, from all sugges. my 
tions of practical politics nationalization on a large or small scale, and July 13, 
I dismiss at once, as unproved and probably as unworkable, an) 
proposal for large-scale public ownership of the principal industries | 
of this country.” _ DEAR | 
for — 
° P ® P ion in t 
Illuminating Engineering Society ey 
During the past few years: the membership of the Tluminatingf) grown a 
Engineering Society has approximately doubled; it has formed new, '° o* 
Centres and Groups throughout the country, and its activities havef ai a 
greatly increased. In addition it has in prospect a programme of oe da 
still greater activity and of new developments in the post-war period.F) 3q for 2 
In order to cope with these developments the Council is now contem- From 
plating the appointment of a full-time paid Secretary who, it is hoped, cheap 1 
will eventually take full charge of its administration. In the meantime, f) followe¢ 
however, the Council hopes to continue to benefit for some time to} that wh 
come from the services of its Honorary Secretary, Mr. J. S. Dow, who ~~ cc 
has been associated with the Society since its inception in 1909. yi ro 
) for abo 
ever 7 
The 
Personal have sat 
Mr. H. WILKINSON, Engineer and General Manager of the Slough f) are prit 
Gas and Coke Company, will shortly be retiring after 33 years’ service. |) an effici 
The output of the Company for 1939, the last year for which figures} in prod 
are available, was over 500 million cu.ft., compared with the output} . | pers 
of 60 million cu.ft. in 1911, when Mr. Wilkinson was first appointed > in Brite 
Manager. During his service, the whole of the works has been for thei 
reconstructed and equipped with modern plant to meet the constantly J} fact, de 
increasing demand for gas. the con 
The Directors of South-Eastern Gas Corporation, Ltd., have an peo 
appointed Mr. J. H. Dypge, Engineer and General Manager of the f 
Uxbridge, Maidenhead, Wycombe, and District Gas Company, to J 
hold also the position of Engineer and General Manager of the Slough f 
Company. ~™ 
y 
Obituary 
The death has occurred of Mr. A. S. Foster at the age of 59. At M: 
the time of his death Mr. Foster was Constructional and Maintenance 
Engineer for the Severn Valley Gas Corporation, Ltd. He was also The 
a Director of the Stourport Gas Company and of the Bromyard Gas f Engine 
Company, Ltd. Previous to the Severn Valley appointment Mr. — a Lun 
Foster was Engineer, Manager, and Secretary of the Stourport Gas — invitat 
Company, a position he held since 1912 until 1942, being Managing — of the 
Director during the latter part of his time. Before going to Stourport — Mr. N 
he was Assistant Engineer to the Long Eaton Gas Company under Maj 
Mr. G. Stevenson. He leaves a widow and two sons, the elder being — the In 
the Assistant Engineer to the Wellingborough Gas Light Company, — have t 
Ltd. ; the younger son was Distribution Superintendent and Showroom — home 
Manager of the Stourport Gas Company until he joined the armed — of the 
forces in January, 1942, and is at present serving in Italy. _ The 
; * * * ps: 
The death has occurred of Mr. ALEXANDER Dow, for many years ao 
Manager of Galashiels Gas Light Company. A native of Falkirk, and 4 
Mr. Dow was Assistant Manager at Kirkcaldy and Ardrossan before Gueie 
going to Galashiels in 1917. He retired in 1938, when he was appointed ane 
by the Company to act as Consulting Engineer. aad we 
* * * to th 
The death has occurred of Mr. JOHN CAIRNS PARKER (69), Chairman — The | 








of the Wellingborough Gas Company. ciatio 
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Letters to the Editor 


Gas Staff Organization 


DEAR Sir,—T he letter from Mr. E. W. Munn in your issue July 5 
-ontains notable omissions from the list of undertakings within the 
purview of the London District Committee of the Federation of Gas 
Employers—hence the qualifying remarks in its fifth paragraph. 

Organization within the Industry is not only desirable, but essential 
—not only because the Conditions of Employment and National 
Arbitration Order 1940-42 enjoins it, but also because of the delibera- 
tions of the M.O.F.P. Committee of Enquiry into the Gas Industry. 

We are in sympathy with the ideals of the Gas Staff Association, 
but doubt its efficacy in the light of industrial experiences with Staff 
Associations afforded us by the Civil Service Clerical Association and 
the Bank Officers’ Guild. 

While, therefore, the idea of a Staff Association was freely and 
enthusiastically canvassed ‘‘within the London area,” at least in one 
company mentioned next to no opportunity was given of expressing 
these misgivings. Hence the satisfying conclusion of the sixth para- 
raph. 

a Administrative and Clerical Branch 
(Western Section), National Union of 
General and Municipal Workers (London 

District), 

90, Stanford Road, 
Norbury, S.W. 16. 
July 13, 1944. 


Yours faithfully, 
DENNIS A. LIARDET, 
Branch Secretary. 


Coal Conservation 


DEAR Sir,—I have read with great interest Dr. Smith’s proposals 
for incorporating in the educational syllabus of the future some instruc- 
tion in the intelligent use of fuel. 

To my mind, it is unfortunate that for the past 150 years we have 
grown accustomed to cheap coal, for there is nothing like cheapness 
to encourage waste. I recently had an American officer staying with 
me. On two occasions at least he threw into the waste-paper basket 


for a day or so, he decided they had become stale, but he only paid 
3d. for 20. 
From the outbreak of the Industrial Revolution the exploitation of 


' cheap labour (which apparently can be renewed) has been rapidly 


followed by the exploitation of our coal resources (which cannot), so 
that when one reads that our industrial supremacy was founded on 
cheap coal, I accept it as a fact, although it reflects no credit whatever 
on the community. I have even read recently of electrical engineers 


' who complain that they were obtaining coal (shortly before this war) 


for about 9s. per ton, and regret that there seems no likelihood of 


} ever doing so again. 


The low utilization efficiency and extravagant use of coal which 


» have satisfied us here in England in the industrial and domestic sphere 


he Slough 
rs’ service. 
ich figures 
the output § 
appointed F 
has_ been 
constantly 


/ are principally due to cheap coal. 


| for their real or apparent inability to increase output. 4 
| fact, done more for true coal conservation than any other section of 


Those who have processed coal in 
an efficient manner should be extremely grateful for all-round increases 
in production costs, and will the more rapidly benefit thereby. 

I personally believe that there is more than enough coal being raised 
in Britain to-day, and we should be profoundly thankful to the miners 
They have, in 


» the community. 
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I cannot join mentally in that chorus of condemnation which greets 
the continued fall in output, and I prefer to think of the miners as— 
** True patriots they, be it understood, 
In not digging coal for their Country’s good.” 


Yours faithfully, 
July 14, 1944. Ecc. 


Manchester District Association 


The President’s Day of the Manchester District Association of Gas 


» Engineers was celebrated on July 7 at Leeds, and was inaugurated by 


a Luncheon at the Griffin Hotel, at which the members attended by 
invitation of the Chairman (Mr. Frederick Green) and the Directors 
of the Mirfield Gas Company. The President of the Association, 
Mr. Norman Hudson, presided over a large attendance. 

Major Woolley, M.P., proposing the toast of ““The President,” said 
the Industry represented by the Association was one which would 
have to make a great contribution to post-war development in both 
home and industry. The Gas Industry would have to provide many 
of the amenities which would be needed in the new homes. 

The President, responding, said the members of the Association 
sincerely hoped that on the termination of the war, when their oppor- 
tunities of rendering service to the country would be greater than 
ever, they would be able to utilize their personal ability, their initiative, 
and combined efforts without experiencing much interference with 
their plans. By far the majority of gas engineers would prefer to 
have an objective indicated to them which was an integral part of the 
national objective to be achieved in post-war times, and then be left 
to themselves to work out the method to attain the desired result. 
The Manchester Association of Gas Engineers, and all other Asso- 
ciations affiliated with The Institution of Gas Engineers, would make 
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a considerable contribution to the better world to which everyone 
was looking forward. 

Dr. H. Hollings (Chairman of the Joint Research Committee of the 
Gas Research Board and Leeds University) proposed the toast of 
‘The Leeds University,’ coupled with the name of Professor D. T. A. 
Townend. He hoped that when the members visited the University 
during the course of the afternoon they would avail themselves of the 
opportunity of making themselves acquainted with the evidence of its 
virility and its scope for useful and extensive development as soon as 
circumstances permitted. Perhaps they would, also, make themselves 
acquainted with the Press notices of suggested post-war development 
plans, which had been published recently, as they indicated a picture 
of what the University was preparing to undertake for the area it 
served, from an educational point of view. It was proposed to estab- 
lish a department of Chemical Engineering, and he understood that 
a new degree course in chemical engineering had been already approved 
by the University authorities. When circumstances permitted, a 
full-time lecturer would be appointed. For some years now there 
had been facilities provided in London for specialized study of this 
subject, but he thought that as soon as this new Department at Leeds 
got under way it would be a unique venture for the North of England. 
This development would probably have many repercussions in an 
area where so much of the heavy chemical industry was situated, and 
the members of the Association should pay careful attention to it 
because of the important place chemical engineering occupied in the 
modern Gas Industry. Every undertaking coming within the sphere 
of influence of the University should make close contact with the new 
teaching work which was being undertaken. 

It had already proved to be, and in the near future was certain to 
be still more, favourably appreciated by the University itself. 

Professor D. T. A. Townend, responding, said the University had 
now celebrated its 40th birthday. This year was also memorable 
because the University had been requested, at short notice, to prepare 
for the University Commissioners a report on a post-war planning 
scheme. Although everybody concerned was very busy indeed, they 
got down to the job, and, under the guidance of the Vice-Chancellor, 
had prepared the report to which Dr. Hollings had referred and which 
had involved a very considerable amount of preparation; in fact, it 
might be termed the University Magna Carta. 

It was gratifying to find that among the proposals in the new scheme 
the Department dealing with gas production stood very high on the 
list for a new building plan. The University was wholeheartedly in 
favour of furthering the progress of the Department, so that it might 
prove to be of great service, not merely to the Gas Industry as such, 
but also to the whole industrial community. 

Mr. D. M. Henshaw (Messrs. W. C. Holmes & Co., Ltd.) proposed 
the toast of ““‘The Mirfield Gas Company,” coupled with the name 
of the Vice-Chairman of the Company, Major T. Goodall, D.Sc. 
Knowing something of the esteem with which the Directors of the 
Company were regarded, by both consumers and shareholders, he 
could with confidence wish the Mirfield Gas Company continued 
success and increased prosperity. Although established nearly a 
century ago, there was every reason to congratulate the Directors and 
their Managing Director and Secretary on the status of the Under- 
taking, and the maintenance of a progressive policy which ensured a 
satisfactory service to the consumer at a cost comparing favourably 
with that of other undertakings, irrespective of size. During the past 
15 years or so the sales of gas had increased by 50%, notwithstanding 
severe electrical competition and little or no increase in population. 
Mr. Hudson was well known to them all for his pioneering spirit in 
the technical sphere as well as in commercial directions, and also for 
his work on a variety of national and co-operative bodies in the interests 
of the Industry as a whole. He congratulated the Directors on having 
a colleague of such outstanding ability. 

Major T. Goodall, D.S.O., said it gave hith great pleasure to respond 
to the toast on behalf of his Chairman, Mr. Frederick Green, and 
co-Directors of the Mirfield Gas Company, all of whom felt very proud 
of the fact that the Managing Director and Secretary of their Company 
had been elected to the office of President of the Association. They 
fully appreciated Mr. Hudson’s zeal in the cause of gas utilization, 
and the highly efficient way in which he had carried out his work for 
the Company. 

During the course of the afternoon the members of the Association 
visited Leeds University. 


Diary 
July 20.—Wales and Monmouthshire Junior Gas Association: Annual 
General Meeting, Newport, 3 p.m. 
July 28.—B.G.F. Domestic Heat Services Committee, Gas Industry 
House, 2.30 p.m. 


Consequent upon complaints about inadequate supplies of gas at 
East Dereham, the Ministry of Fuel and Power requested the Urban 
Council to report on what steps were to be taken to avoid further 


deficiencies. At a special meeting of the Dereham Council, the Gas 
Manager, Mr. D. N. McCaskill, reported on the situation, and the 
councillors stated gas plant extension was not, in their opinion, 
justified. It was decided that the Clerk, Mr. C. H. Reeder, should 
reply to the Ministry of Fuel and Power, placing the whole of the facts 
before them, together with the Gas Manager’s report. 
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Selling a Temperature* 
By W. T. HIRD, 


Assistant Distribution Superintendent, Sheffield and District Gas Company 


ception of central heating—that of ‘‘selling a temperature” rather 
than a mere heating installation. 

A carefully-designed low pressure hot-water circulating system 
supplied by a gas-fired boiler and fitted with full automatic control 
can be relied upon to produce and maintain within reasonable limits 
any pre-designed temperature (providing of course it is above the 
outside temperature). The rate of heating is automatically varied 
with changes in room temperature, and the boiler is shut down auto- 
matically as soon as the room temperature rises above the designed 
temperature. The addition of clock control makes it possible to 
work to a pre-determined time-table. Labour, as far as the consumer 
is concerned, is reduced to starting up the plant at the beginning of the 
heating season, winding the clock once a week, and shutting off at 
the end of the heating season. In actual practice some gas under- 
takings start-up and shut-off many of their plants by arrangement 
with the consumers. 

It should be appreciated that, particularly with small installations, 
a complete set of automatic controls is essential if wastage is to be 
avoided. A neglected coke-fired boiler merely goes out, whereas a 
neglected gas-fired boiler fitted only with a thermostat in the flow pipe 
can consume a large amount of gas. 

No control system can operate successfully unless the plant it 
controls is properly designed. The boiler power must be sufficient 
and the radiation surface must be fully sized for the particular require- 
ments. A great number of low pressure hot-water systems, unfor- 
tunately, are short of heating surface, and the majority of complaints 
and unsuccessful installations are due to this. 

There is one important operational difference between a coke-fired 
plant and a gas-fired plant fitted with time and temperature control, 
and it is that the coke-fired plant may be under fire continuously, 
whereas the gas-fired plant will be in operation intermittently. The 
effect of a shortage of heating surface will be accentuated by this 
intermittent firing and good results will not be attained. It cannot be 
too strongly emphasized that ample heating surface and boiler power 
are essential if the best results are to be obtained from time and tem- 
perature control on a gas-fired plant. Generously designed heating 
surface and boiler power give quicker heating up and do not increase 
running cost; in fact, the tendency is for some reduction in cost. 
There is an added difficulty in that the shortage of heating surface may 
be one of degree only. It is possible that a plant may be only slightly 
short, and may work with reasonable success with a coke-fired boiler 
except in the most severe weather. Such a plant when converted to a 
fully-controlled gas system will not be satisfactory. 

Table I gives details of a typical case. 


TABLE I. 


"Emission of radiator surface (B.Th.U. per hour). 
a Va 


Te full use of automatic control has made possible a new con- 


Room - 
Estimated requirements. Actually available. 


Hall and balcony. 55,000 > 39,550 
Stage : 11,900 » 7,650 
Entrance : 6,020 6,300 
Ladies’ cloakroom 7,050 7,030 
Gents’ ‘es 7,600 6,690 
Dressing room 3,750 3,480 
Kitchen 5,150 3,280 


96,470 73,980 


The building is a parish hall; the heating system coke-fired and had 
a mixture of wall panels and radiators. The system has proved 
unsatisfactory in cold weather. This was not surprising in view of the 
heating surface available. The estimated requirements are based on 
a difference of 28°F.—that is, the surface is sufficient to maintain an 
inside temperature of 60°F. with an outside temperature of 32°F. 

The surface available was very uneven, as will be seen from the Table, 
but as far as the hall, balcony, and stage were concerned the surface 
was only capable of maintaining 52°F. with an outside temperature 
of 32°F. Providing the outside temperature did not drop below 40°F. 
all was well, but when cold weather came, the heating was unsatis- 
factory. A firm of heating engineers had suggested replacing the coke 
boiler with a gas-fired boiler, and fortunately the suggestion was referred 
to the Gas Undertaking for approval. A gas-fired boiler would not 
have materially improved the situation, and would have been un- 
necessarily expensive in use. This hall was used for a total of only 
25 hours per week, the 25 hours being made up of eight separate 
periods, a very poor load factor for a central heating plant, but one 
suitable for gas-fired low temperature radiant panel heaters. These 
were installed and proved highly successful. 

Cases such as the one just described bring up the difficult question 
of relations with firms of heating engineers. The installation of 
central heating plants is carried out by a large number of firms 
specializing in this work, and ranging in size from the large organization 





* From a Paper to the Yorkshire J unior Gas Association. 


with branches in all the larger cities to the small local ‘ one-may 
band.” It is obviously better to work with rather than against this 
specialized body, and no effort should be spared to achieve under. 
standing. 

There is, however, a fundamental difference in outlook. The heating 
engineer is primarily interested in obtaining orders for heating plants 
using any fuel available. The gas undertaking is, or should be, 
primarily interested in selling gas rather than the installation, and js 
for that reason concerned with the successful working of the plan, 
installed. Difficulty here arises from the fact that a number of firms 
of heating engineers do not appear to have realized that a fully cop. 
trolled gas-fired plant must have a fully sized heating system, and that 
the margins of shortage so often allowed in coke-fired plants cannot 
be safely used. In fairness to the heating engineers as a whole, it is 
only fair to say that ‘* cuts” in heating surface are frequently forced 
upon them by the system of competitive tendering for installations, 
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Whatever the explanation, it is necessary for the gas undertaking to 


make sure that no gas-fired plant shall fail for this reason. 


Heat Losses 


One failure will spoil the goodwill established by a number of 
successes, and it is therefore of importance to make sure that every 
gas boiler installed is going to be a success. To achieve this, two 
conditions must be fulfilled : 

1. The plant must be properly designed and installed, adequate 
in size, and capable of producing and maintaining the designed 
temperature and conditions. 


2. There must not be any unpleasant surprises in the running> 


cost. 
The first step in fulfilling these two conditions is the calculation of 
the heat losses of the building. This is frequently a long and always 
a tedious job, but it must be done. 


and no reliable estimation of running cost can be made. It is not 
proposed to deal with the heat loss calculations in this Paper—the 
principles are well known and many excellent and reliable tables of 
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heat loss factors are available, notably those published by somef 


makers of radiators and boilers, and in the reports of the Building= 
Research Station of the Department of Scientific and Industrial f 


Research. 

There is, however, one point in connexion with the calculation of 
heat losses on which there is some difference in practice, and that is in 
the assumed minimum outside temperature. Some heating engineers 
calculate plant sizes on the assumption that it must be capable of 


maintaining an inside temperature of 60°F. with an outside tempera-F 


ture of 32°F. Others on maintaining the same inside temperature 


with an outside temperature of 30°F. As the average winter tempera: J 


ture in this country is well above either of these two figures, the point 
is only of importance in cold weather. It is, however, in cold weather 
that adequate heat is most welcome. Furthermore, the temperature 
in this country does occasionally drop below 30°F. Also the slight 
increase in plant size through the use of the lower temperature in the 
preliminary calculations is all to the good when using automatically 
controlled gas-fired plant, as previously stated. Therefore, from every 


point of view the use of a 30°F. minimum is to be encouraged and, F 


indeed, should be used as a standard. 

Having obtained the heat losses of each room of the building, the 
next step is to check the heating surface available or proposed, and 
then to check the flow and return pipe sizes to make sure that they, 
too, are adequate. : 

A plant data sheet should be prepared for all installations. While 
in this Paper it is not proposed to deal with the actual design of circu- 
lating systems, a typical data sheet is shown in Appendix 1. 


This sheet gives details of an existing system in a large private} 


house. The system had been supplied by a coke-fired boiler, and it 
was suggested that a gas-fired boiler should replace the coke boiler. 
The owner of the house asked for a temperature of 60°F. to be main- 
tained on the ground and first floors and 55°F. on the second floor. 
A minimum temperature of 30°F. was assumed for the purpose of 
checking the plant sizes. 
heat losses of the individual rooms for 1°F. difference in temperature, 
and col. 2 the losses for the full temperature difference (30°F. for 
ground and first floors, 25°F. for the second floor), cols. 3 and 5 show 
the heating surface available in the form of radiators and pipes, and 


cols. 4 and 6 the emission from these assuming a mean water tem-f 


perature of 160°F. Col. 7 is a total of cols. 4 and 6. Col. 7, which 


shows available emission, must be checked against col. 2 to ensureh 
As will be seen from the figures, F 


that the existing system is suitable. 
in this case the system was fully adequate on the ground and first 
floors but was rather short on the second floor. 
therefore told that no difficulty would be experienced in maintaining 
the desired temperature on two floors, but that the top floor would be 
a little short of heat. No objection was raised to this and the gas 





In the data sheet col. 1 gives the hourly— 
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boiler was installed. Details of the running cost are shown in 
Appendix 2. The boiler size for this installation is obtained by adding 
up the hourly heat loss at the maximum temperature difference for 
the various rooms (col. 2), and adding the heat lost by various sections 
of the pipe system which do no useful heating work, as follows: 


Hour.Ly Heat Losses. 


B.Th.U. 
74,820 (30°F. difference) 
45,930 (30°F. in ) 
33,175 (25°F. ‘i ) 
46,000 (30°F. as ) 


199,925 


A net output of 199,925 B.Th.U. per hour assuming a boiler effi- 
ciency of 80% requires a gross input of 249,907 B.Th.U. per hour. 
The existing coke boiler was rated at 282,000 B.Th.U. and the gas 
boiler installed had a rating of 288,000 B.Th.U. 

The data sheet, therefore, enables a careful check of the heating 
system to be made and the correct size of boiler to be ascertained. 
For new buildings, data sheets can be prepared from the building plans 
and checked against the proposed heating scheme. 


Ground floor 
First floor 
Second floor 
Loss from pipes 


Estimation of Running Cost 
The second of the two conditions mentioned in the last section was 


’ that there shall be no unpleasant surprise in the running cost, and 


surprise can only be prevented by pre-knowledge. In other words, 


number off it is necessary to make. a reasonably accurate estimate of the gas 


consumption of any proposed installation. Furthermore, a reliable 
estimate of running cost is of the greatest assistance in the original 
“selling’’ of the plant. No matter how much emphasis is put upon 
the saving of labour, cleanliness, accuracy of performance, and other 


} so-called intangible advantages of a gas-fired plant, the prospective 


user is sure to ask sooner or later, ““Yes—but how much is this going 


' to cost to use?”’ and the gas undertaking should, for its own sake, as 
| well as the user’s, answer that question with as much accuracy as 
| possible. 


To calculate the gas consumption of a plant, certain factors must 


| be either known or assumed. These are: 


ly checked, 
It is noth 


1. Inside temperature required. 

2. Hours during which heat is required. 
3. Amount of heat required. 

4. Average temperature conditions. 

5. Efficiency of boiler. 


Industrial 7emperature and Time. 


These should be agreed with the consumer before the heating 
estimate is given, and should be quoted in the estimate as the basis on 
The time and temperature 


providing the positions of the controls are not altered. Some diver- 
gence in temperature requirements will be found, particularly in 
A growing number of users are adopting the admir- 


consumers prefer to have a full source of heat from the central heating 
plant, and desire temperatures of 60°F. and occasionally a few degrees 
higher. A surprising degree of accuracy in the maintenance of a 
widely varying range of individual requirements can be achieved by 


| the use of time and temperature control and careful design of heating 


system. 

The question of hours of use is of some interest. In this country 
In the great majority of cases, heat is actually 
required only for part of the day. A tradition of continuous firing 
has grown up with solid fuel, largely due to the difficulty of lighting 
the fire and the slowness of heating up. With the advent of more 
easily handled fuels of a high rate of heat transfer a new method has 
become possible, and it is now usual for the plant to be out of use 


» during the “‘unproductive”’ hours. 


The time taken to reach full inside temperature after starting up 


; will vary with the outside temperature, and also with the relationship 
| between heating surface and “‘heat loss requirements.” 


However, 
given a reasonably sized system, 2-3 hours should be enough for this 
purpose, and these should be added to the number of hours of daily 
heating for estimation purposes. On the other hand, it is usual to 


arrange for the boiler to shut off one hour before the end of the 


heating period—the heat in the system being sufficient for the last 
hour. One hour can therefore be deducted from the number of 
hours of daily use (see Time Schedule in Appendix 2). 


Amount of Heat Required. 
Some authorities state that heating estimates can be based on the 
amount of heating surface, others on the output of the boiler. Both 


» methods were originally used with hand-controlled solid fuel boilers. 


Any estimates of fuel consumption of hand-controlled plant must be 
subject to wide margins of error, and calculations based on heating 
surface or boiler output were accurate enough for those margins of 
error. However, the use of a full time and temperature control gives 
more accurate heating and consequently makes more accurate esti- 
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mation possible—and, in fact, advisable. The logical basis for esti- 
mation of fuel cost is the amount of heat required to replace the heat 
lost at the desired temperature, and that is the basis that should be used. 
It may be argued that heating surface and/or boiler output are in 
relationship to “heat loss requirements,” but the relationship is too 
often incorrect and would prove unreliable. In addition, the calcu- 
lation of emission of heat from radiating surfaces is difficult. Differences 
in surface, finish, and position can materially affect the heat transferred, 
and while average values can be taken for the purpose of checking 
plant sizes, the accuracy is hardly enough for the estimation of running 
costs. 


Average Temperature Conditions. 

Assessment of load factor is of vital importance to heating esti- 
mations. There appears to be no better method than the well-known 
and widely used one of basing this on the average temperature con- 
ditions. The principle is sound and the practice simple. There are 
one or two different ways of using this method, but they vary only in 
application. Use is made of the fact that with full thermostatic 
control gas consumption will vary directly with changes 1n temperature, 
and that gas consumption during a heating season will therefore be 
proportional to the difference between the average winter temperature 
and the designed inside temperature. For example, in a. district 
where the average winter temperature is 43°F. and with a plant designed 
to maintain 60° F. inside: 

If x cu.ft. per hour are required to maintain 1°F. difference in 
temperature, then the average hourly consumption over the 
whole heating season -will be 17x cu.ft. (60-43). 

There is some evidence that the average winter temperature recorded 
at any one place may vary from year to year by about +10%, and the 
margin of error in using this method is of that order. 


Efficiency of Boiler. 

In the examples shown in Appendix 2, an efficiency of 80% has 
been assumed for gas boilers and 75% for coke boilers converted to 
gas firing. These figures have proved to be reasonably accurate in 
use and are generally accepted. 

Before these factors are expressed as a formula one other point 
must be considered, and that is the “time unit” of the estimate. Shall 
the estimated running cost be quoted as an average consumption for 
a whole heating season, or an average consumption per month, week, 
or day? The users should be given a choice, as some may have a 
definite preference for one particular period. The most usual request 
is for the ‘average weekly cost’’; a great number of users seem to 
think in terms of weekly cost and to make comparisons on that basis. 
In some cases, of course, the weekly period is indicated because the 
plant runs on a weekly time schedule. This applies chiefly to shops 
and offices where heat is required each week-day, with a variation in 
time on early closing day or Saturday and a shut-down on Sunday 
(see examples in Appendix 2). 


Formulae 
The items considered in the preceding section can now be expressed 
in the following formulae. 
The symbols used are: 
C/D Average daily consumption, cu.ft. 
H/L Total heat loss per 1°F. difference B.Th.U. per hour. 
F/T Temperature factor (designed inside temperature— 
average winter temperature. The derivation of 
this factor is considered in a later section). 
Boiler efficiency. 
Calorific value of gas B.Th.U. per cu.ft. 
Number of hours of use per day. 
By-pass consumption, cu.ft. per hour. 
Average weekly consumption, cu.ft. 
Number of hours of use per week. 
C/S Average consumption per season, cu.ft. 
D Number of days per heating season. 
W Number of weeks per heating season. 
The basic formula is that used for plants which are in continuous 
use during the heating season and is: 


_ 24 x HIL x F/T 
CD = "Gv. xk 
The average weekly and seasonal consumptions are direct multiples 
of this: ; 
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24 x HIL x FIT) 


ciw =7 |. 


24 x H/L x F/T 3 
CV. XE . ; . 
The great majority of plants in this country are, however, used on a 
daily or weekly time schedule and the expressions 1, 2, and 3 must be 
modified. In addition, since the plant is then in intermittent use, 
allowance must be made for by-pass or stand-by consumption. 


The expression 1 now becomes: 


_ T/D x BIL x F/T 2) 
CD = ay xE «C+ zBIP Ot - TD) 


c/s =D 
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The average weekly consumption is given by: 
With a daily time schedule— 


T/D x H/L x F/T _ vy 
c/w =7 [ Ay Se + BIP (24 T/D) | an 
With a weekly time schedule— 
ciw = TWX BIL X F/T . pp caes—tiw . 6 


C.Y;- xz 


The average seasonal consumption is given by: 
With a daily time schedule— 


er ‘T/D x H/L xX F/T 
catind tai %5 : 


With a weekly time schedule— 


c/s = W [rer eee FIT | B/P (168 — T/W)}. 8 


All the above expressions are for use when the whole building is to 
be heated to the same temperature. In cases where there are two or 
more different temperature requirements in the same building, some 
slight modification is required. 

The general expression 1 now becomes: 


we cing TA KM BPEL + Le & FT2 
Where F/T1 = temperature factor obtained from designed tempera- 

ture T1. 

Where F/T2 = temperature factor obtained from designed tempera- 
ture T2. 

Where H/L1 = heat loss per 1°F. difference of part of building 
heated to T1. 

Where H/L2 = heat Joss per 1°F. difference of part of building 
heated to T2. 

This modification can be applied to all forms of the expression. 

It must be realized that the load factor (F/T) used in these expres- 
sions is obtained from the average winter temperature, which is 
usually obtained from the temperature of the months October—April 
inclusive. The daily and weekly consumptions calculated are therefore 
averages for the whole of that period. If the plant is in use for a 
period shorter than the full seven months the average consumption 
per day or week will increase, and if in use for a longer period the 
average will decrease. 

These formulae may be criticized on the ground that when applied 
to plants in intermittent use no extra allowance is made for the daily 
heating up apart from the extra hours added to the daily total. In 
this connexion it must not be forgotten that the consumption estimate 
is based on the hourly heat loss of the building, and that the full heat 
loss does not take place until full temperature has been reached. The 
formulae, however, allow for the full heat loss for the whole heating 
period and this appears to be quite sufficient—even in cases where two 
heating-up periods take place in a single day. In systems which are 
short of heating surface the heating-up period will be prolonged, 
and in these cases the estimated consumption will tend to fall short 
of the actual. The accuracy of the estimate does, therefore, depend 
to a very large extent on the heating surface being adequate. 

The whole question of estimation can be summed up by saying 
that an estimate of consumption depends upon the accurate calculation 
of heat losses, and that the justification of that estimate in subsequent 
use depends on the adequacy of the heating system. 


+ B/P (24 — T/D) | a 


Examples 


Appendix 2 gives some details of four installations, each varying 
from the others, but typical of a particular “‘market.”’ All are subject 
to time and temperature control. 

Case 1.—A Private House—larger, perhaps, than the average, but 
the installation is typical of a large number in similar sized and 
smaller houses. The majority of central heating users in this country 
do not need or want heat during the night period, and a fully controlled 
gas-fired boiler is able to make the most of this favourable load factor. 
The plant operates on a daily time schedule of 15 hours on and 9 hours 
off, as shown. 

For estimating the gas consumption formula 5 was used, but modified 
as in formula 9 because there were two different temperature require- 
ments. This is the installation detailed in Appendix 1. 

The estimated consumption is compared with the actual consumption 
for three seasons. 

Case 2.—A Public House. This building was a new one and was 
made the subject of a heating experiment. It was suggested to the 
owners that, as the central heating system was confined to the public 
rooms only, an automatically controlled gas-fired plant working to a 
time schedule that corresponded as closely as possible to the licensing 
hours would prove economical as well as labour-saving. An estimate 
of consumption was prepared (using the modified form of formula 5), 
and on the basis of that estimated consumption the plant was installed. 
Every care was taken to make sure that in this of all cases-the system 
was adequate. The installation was highly successful from every 
point of view. It is efficient in heating and most economical in use. 
A “‘twin’’ public house built at the same time was fitted with a similar 
system but coke-fired according to the usual practice of the owners. 
The coke-fired system used an average of 14-14 tons of coke per week 


‘central heating systems have been adopted as standard in all ney 
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during the heating season as against 18,600 cu.ft. of gas in the giis-fire 


; of reading 
system. As a result of this experiment, fully controlled gas-fire 
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buildings by the brewery company concerned, and a number of oj 
houses have been converted. , : 

This is an interesting example of the way in which gas even at fu 
price can, by taking advantage of a favourable load factor, compet 
on a fuel cost basis with a cheaper but less flexible fuel. 

One other point of interest in this installation is that the three main 
rooms are fitted with open fires for aesthetic reasons. The heating 
effect of these was ignored for the purpose of sizing the heating system 
and in the preparation of the estimated consumption. The contro 
panel, however, is fitted in a position where it can respond partly to 
the effect of one of these fires. This tends to reduce the running cos 
slightly and may be a little erratic in its effect, particularly whe 
subject to wartime fuel shortage. ; 

The heating of licensed premises should provide a very good market 
for gas-fired plants of this type. 

Case 3.—An Office Building. This is typical of a plant running op 
a weekly time schedule. As will be seen from the details given, the 
boiler is under fire for a total of 64 hours spread over 6 days—another 
good load factor for a gas-fired system. The existing coke boiler 
was converted to use gas. The estimated running cost was calculated 
from expression 6. This system is barely adequate in heating surface, 
and the heating-up time allowance is a little higher than normal in 
consequence. Note the effect on average weekly consumption of a 
short season in 1937-38 and a long season in 1938-39. 

Previous to the conversion to gas, this plant had used an average of 
one ton of coke per week, and a man was paid 10s. per week to light 
up the boiler each Sunday night and have the heat up by Monday 
morning. 

This is another example of load factor enabling gas to compete on 
a fuel cost basis with coke. 

Case 4.—A Shop. This plant runs to a weekly time schedule similar 
to that in Case 3—with the variation of closing down on Thursday 
afternoon instead of Saturday. The system is new and was specially 
designed for fully controlled gas firing. Shops and stores are a 
particularly promising market for this type of plant, which combines 
an absolute minimum of labour (a weekly winding up of a clock being 
all that is necessary) with efficient and economical heating. 

These four installations ar@ all comparatively small. They have 
been deliberately chosen because they are typical of what should in 
the future be a very big market—one far greater in actual numbers 
than the “large” installations, and one possible even where very low 
price gas is not available. j 

The principles described, however, can be applied to plants of 
all sizes, from the largest to the smallest. The difference is one of 







































































size, not method. number | 
days, or 
The Degree Day —.! 
So far no reference has been made in these observations to thf jf as 
degree day. The subject is of such importance in the marketing of B jong rai 
all types of space heating that it must be dealt with in a separate B becomes 
section. _ Every use 
The ‘‘Degree Day” was conceived in America as a method of relating B js for th 
time and temperature in order to provide a measure of heating require B major u 
ments—the unit of time being one day and the unit of temperature B requiren 
being 1°F. The number of degree days in any one day is obtained by  consumy 
subtracting the mean temperature for that day from the basic tempera- fF For e¢ 
ture—i.e., the temperature below which artificial heat is assumed to be B season t: 
necessary—and the number of degree days in arfy period is obtained ition of ; 
by adding together the daily differences. 
In America the basic temperature is generally assumed to be 65°F., § 
and American degree-day data are based on that temperature. In 
this country, however, a basic temperature of 60°F. seems to be more dies ¥ 
suitable, and the figures given in this Paper are compiled from that ithe sar 
base. from th 


Ideally, the mean daily temperature should be computed from a 
recording thermograph, but the American practice is to take the 
arithmetical mean of the daily maximum and minimum temperatures. 
This has recently been quoted in a Paper by Raymond Little, of Pitts- 
burg,* as being within 3/10-5/10 of 1° of the figure obtained by 
averaging instantaneous readings when taken over a month or season. 
There will obviously be greater individual daily differences, but over 
a period these differences will be minimized. For a period of one 
month the daily mean temperatures were obtained in Sheffield in 
two ways: by taking the average of hourly readings and by taking 
the arithmetical mean of the daily maximum and minimum tempera- 
tures. Individual daily variations ranged from plus 2.15°F. to minus 
1.5°F., but for the month the difference was 0.18°F., or 0.36%, which 
agrees very closely with the figures quoted by Little. The mean daily 
temperature for degree-day purposes may therefore be taken to be the 
arithmetical mean between the daily maximum and minimum tem- 
peratures. 

The introduction to “Average of Temperatures for the British Isles”’t 
makes it clear that the daily mean temperature will vary according 
to the terminal hours at which the maximum and minimum readings 
are taken. An even greater variation appears to be due to the practice 
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* A.G.A. Monthly, Sept., 1943. 
+ H.M. Stationery Office. 
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of reading “day maximum” and “night minimum” temperatures. 
Among the 262 stations whose figures are quoted in the above publi- 
cations there are some which record “‘day maximums” and “night 
minimums,” and even among the stations which read the maximum 
and minimum at 24-hourly intervals there are several different terminal 
hours. 

No organization exists at the present time in this country for the 
national collection and issue of ‘‘degree days.’”’ When such an 
organization is set up—and there is a definite need for one—it is to be 
hoped that the issue of a set of standards will be its starting-point: 
To have a standard basis would add greatly to the comparative values 
of records kept all over the country and would save some awkward 
adjustments in the future. 

The Sheffield degree-day records are obtained from the mean of 
the maximum and minimum temperatures read 24 hourly at 9 a.m. 
Thisis the terminal hour in use by a number of climatological stations, 
and is suggested as a generally convenient standard until an official 
standard is issued. Daily totals are recorded from the beginning of 
September until the end of May. Incidentally the Gas Industry, 
which should be a very interested party, seems to be ideally fitted to 
take a leading part in a degree-day scheme. It has some seven hundred 
potential “‘recording stations” which already take daily temperature 
readings, and a national organization eminently suitable for correlating 
and issuing the data obtained. Individual undertakings in any case 
have a need for the degree-day figures for their own areas of supply, 
and it should not be difficult to organize the collection of these figures 
on a national basis. 

To make full use of the degree day, totals for a number of heating 
seasons are necessary. From these the “‘average’’ seasonal heating 
requirements can be obtained and also some indication of possible 
seasonal variations. In the course of time this information will become 
available from the gradually growing yearly records, but until records 
have been kept for a number of years, some past figures must be 
obtained. To unearth the mean daily temperatures for a number of 
past heating seasons would be a lengthy and laborious task. For all 
practical purposes satisfactory figures can be obtained by subtracting 
the mean monthly temperatures from the basic temperature and multi- 
plying the result by the number of days in the month. Admittedly 
a perceptible error occurs in the totals obtained by this method in 
those months which have some days during which the mean tempera- 
ture does not fall below the basic temperature. However, these 
conditions normally only apply to the months of October and, to a 
smaller extent, April, and the difference is very small when considered 
against the total number of degree days for the season. In October, 
1943, in Sheffield the number of degree days arrived at by taking daily 
totals was 219, and the number obtained by deducting the monthly 
mean temperature from the basic temperature and multiplying by the 
number of days (60—52.6 x31) was 229.4—a difference of 10.4 degree 
days, or approximately 5%. The difference over the whole heating 
season, however, was only 11.4 out of a total of 3,075 degree days— 


fan error of only 0.3%. 


If, as a result of development during the present war, short and 
long range temperature forecasting with some degree of accuracy 
becomes possible, the degree day will provide the gas engineer with a 
"very useful method of assessing heating load requirements. But that 
is for the future. Under existing conditions the degree day has two 
‘major uses. First, to provide a reliable measure of average heating 
stequirements for estimation purposes, and, second, to relate actual 
consumption to actual temperature conditions. 

For estimation purposes an average number of degree days per 


ition of a plant in cubic feet per season is given by— 
24 x H/L x D/D 
Ol SN 
cs Gy. XE 


where D/D=number of degree days per average heating season and 
Tt will be clear 
from the preceding paragraphs that since D/D is the number of 
degree days per average heating season, it can be expressed as D x F/T 
(where D is the number of days per average season, and F/T is the 
difference between the basic temperature and the average of the mean 
daily temperatures for the average heating season). 
The expression 10 can then be written as: 


C/s = p|* x H/L x F/T 


10 


CV. x E 3 
from which can be seen the relationship between the degree-day 
formula (10) and the variants 4 to 9 previously given, which are in a 
More suitable form to use with time and temperature controlled 
gas-fired plants. 

The accuracy of use of the expressions 4-9 depends upon the correct 
valuation of F/T. This is most accurately obtained from: 


F/T =3 


and should be correct to two places of decimals. 

In actual practice the length of the heating season varies from year 
toyear. It may start in this part of England any time after the middle 
of September and end any time up to the middle of May. For 
estimation purposes it is difficult to allow for this variation, which may 


also be subject to individual requirements. It is suggested therefore 
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that F/T (for estimation purposes only) be calculated from degree- 
day totals for the 212 days covering Oct. 1 to April 30 inclusive. 
This gives a value for F/T very slightly on the high side, but this is 
from the user’s point of view a good fault. 

The second major use of the degree day was defined as being “‘to 
relate actual consumption to actual temperature conditions.” This 
may occasionally be necessary to convince a user that an increased 
heating cost is due to a heating season which has been colder than 
the average. 

The procedure is to obtain an actual value of F/T as against the 
average value used in estimating the average consumption, and sub- 
stituting the actual value of F/T for the average value in the formula 
used for the original estimate. The resulting consumption should 
approximate to the actual consumption. 

The actual value of F/T is obtained by: 

FTA = UPA 


D/A 
Where F/TA = actual value of F/T. 
» D/A = actual number of days in heating season. 
» D/DA = actual total of degree days for that season. 


It is also very useful to be able to check the early stages of use of 
newly installed plants. This can be done at the end of a week’s or 
month’s use by obtaining from the degree-day total for the period 
an actual value of F/T and substituting it for the average F/T value 
in the formula originally used as described above. This performance 
check frequently enables faults to be diagnosed and adjustments 
made, and also gives an indication of the efficiency of the plant in 
operation. 

The monthly averages and totals of degree days can also be used 
to apportion to each month its estimated and actual part of the season’s 
requirements. This is often useful when estimating and checking 
the consumption of a plant which is started up in the middle of a 
heating season, or which for some reason or another is used for part 
of a season only. 

This procedure is applied to all cases where the designed temperature 
is the same as the degree-day basic temperature (60°F.). In cases 
where the designed temperature differs from the basic temperature, 
or in those cases where there are differing design temperatures in the 
same building (formula 9), F/T and F/TA must be varied accordingly, 
and should be increased or decreased by the number of degrees 
difference between the designed temperature and the basic temperature. 
For a design temperature of 57°F. F/TA would become F/TA—3, 
and for a design temperature of 62°F. it would be F/TA-+2 and so on. 
This is based on the assumption that the number of degree days (T/60 
+ x) for a basic temperature of 60+ x °F. totalled over a period of 
N days equals T/60-- xN. This is not necessarily true, but for a 
value of x not exceeding 5 and for N equal to a whole heating season 
it is correct to within about 2%, and as the assumption does away 
with the necessity of collecting degree-day totals for a whole range of 
basic temperatures the assumption is justified for practical purposes. 
The inaccuracy occurs during the warmer months of the heating 
season, and the modified F/TA value for a weekly or monthly check 
must be used with care during October and April if the temperature 
variation (x) is more than 3°F. During the colder five months of the 
heating season the error even with a variation of 5°F. is very slight. 

The degree day has other uses which are outside the scope of this 
Paper, and it is very much to be hoped that a wider and more systematic 
use will be made of it in this country. 

For those who like to look ahead, mention must be made of the 
possible development in this country of full air conditioning, incor- 
porating cooling for the summer as well as heating for the winter. 
This will make necessary different degree-day totals—“Plus Degree 
Days” to indicate the amount of heat required in winter and “Minus 
Degree Days” to indicate the amount of cooling required in summer. 
The system is well adapted for this. 


Conclusion 


There is undoubtedly a great future in this country for time and 
temperature controlled heating either as background heating or as a 
full source of heat. This Paper has dealt with one method only— 
that of the low pressure hot-water circulating system. There are 
other and newer methods of general space heating, but to these the 
same considerations of control apply. 

It is here contended that, while other fuels can provide controlled 
heating, no one fuel can do so at the same level of accuracy, simplicity, 
capital and running cost as gas. But—and it is a very definite but— 
there must be no hint of the haphazard in the planning of the installa- 
tion. Controls are available which will operate with an accuracy of 
+ 1°F. and less, and to make the best use of these, systems must be 
planned with care. If one thermostat is to control temperature in a 
number of rooms, the heating surface in each room must be carefully 
balanced against that in the room containing the thermostat if even 
heating it to be attained. Load factor (of utilization) must be carefully 
considered. There are innumerable good load factors for gas-fired 
low pressure hot-water plants and a few bad ones. The bad ones 
must be weeded out and treated by the use of the most suitable equip- 
ment. The fitting of gas-fired boilers to unsatisfactory circulating 
systems should be avoided like the plague. 

A considerable portion of this Paper has been devoted to the 
estimation of running cost. The writer’s experience has been that 
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this is the most important single factor in the marketing of general The close connexion between temperature conditions and coy 
space heating. For a well-designed and efficient plant the estimated which is possible with gas-fired plant is the justification for the some. 
consumption is usually within + 10% of the actual consumption, what ambiguous title “Selling a Temperature,: which is intended ty 
which is roughly the variation due to the vagaries of the weather—but suggest, not an actual transaction, but rather a mental outlook op 
there must be knowledge that the plant is well designed if estimated the marketing of central heating. 

consumptions are to be quoted with confidence. 
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Second Floor, Maids’ Room. 25° F. diff. 
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Loss from pipes not doing useful work as heating surface= 46,000 B.Th.U. per hour (30°F. diff.). 
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Gas CONSUMPTION—ESTIMATED AND ACTUAL. LOW PRESSURE HOT-WATER CIRCULATING SYSTEMS. TIME AND ini 
TEMPERATURE CONTROLLED. ‘ gi 
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Cooking Unaided by Bunsen 


Foretaste of Post-War Production 


ECENTLY we were personally introduced to a model of a cooker 
designed during the war for the peace ahead. The rendezvous 
was Bilston, Staffs, the works of Cannon Iron Foundries, Ltd. 
ihe introduction having been effected, we were given the opportunity of 
lling our new friend to pieces—a somewhat embarrassing invitation 
first acquaintance. However, our experience of cooking in the 
pme without the aid of the bunsen burner helped to resolve any 
esitancy or delicacy in the matter, and we set about to dissect, as 
quested, to re-build, and, in the useful and practical form of cooked 
bod, to have a foretaste of post-war cooking carried out in a cooker 
ploying only burners of the non-aerated gas type. Our description 
the cooker comes at a time when the question of the use of non- 
prated-gas or bunsen burners is well to the fore, and when everybody 
wondering what may be offered by way of new gas appliances after 
he war is ended. Our illustrations of the new Cannon model for after 
e war give an idea of its appearance and of its design and construc- 
on; and it is encouraging in the present difficult times to be able to 
escribe freely something essentially new. 


é 


Fic. 1. Fic. 2. 


Fig. 1 shows the exterior design of the new Cannon cooker. 
interior of oven. The plate rack is in position ready for use. 


giving smallest oven size; the space above the dome becomes a warming chamber. 


bution and circulation, giving balanced circulation without the aid 
of baffles. Incoming air is preheated, and air and products of com- 
bustion are “‘balanced’’ before circulating within the oven. The 
thermostat is situated within the flue and is calibrated flue to centre- 
oven temperature. The oven dome plate is removable and adjustable. 
The idea of this is that, with one standard size of oven, actually 
different sizes of oven space can be formed at will by the simple 
adjustment of the dome plate on the oven runners. We were informed 
that tests show that with the same thermostat setting the flue and 
centre oven temperature remain constant for any one of the effective 
oven sizes, and the smaller the “effective oven,” according to the 
position of the dome plate, the quicker the heating-up period and the 
smaller the maintenance consumption for cooking. When using the 
smaller oven spaces, the space above the dome plate provides a warm 
chamber in which the products do not circulate. Below the oven is 
a storage and warming chamber drawer. It accommodates grill grid, 
baking trays, &c., and when the oven is in use it reaches a temperature 
sufficiently high for the warming of dishes. 


Fic. 3. Fic. 4. 


Fig. 2 gives a view of the cooker with oven door open, showing 
Fig. 3 shows adjustable oven dome in position on fourth oven runner, 


In Fig. 4 the storage and warming chamber 


drawer is open. 


Fic. 5. Fic. 6. 


Fig. 5 shows the plate rack being lifted prior to dropping into position out of sight—see Fig. 6, in which the spillover tray 
from underneath hotplate forms a cover top. The ‘‘grill” is seen in Fig. 7, the dome plate being on the fifth oven runner. 


The removable oven base becomes the grill pan. 


The Oven 


» Considering first the oven, this is designed for easy cleaning. There 
§ a completely closed oven base, the baseplate, which also acts as a 


rip tray, being quickly removable. The oven burners themselves 
lave been positioned outside the oven space; there are no oven 
irculation baffles and the thermostat rod is not in the oven. The 
@urner assembly, which is readily accessible, is placed outside the 
‘Sven space so that nothing can come into contact with the flames, 
hough the consumer can see the lighted jets. Considerable claims are 
ade concerning the ‘‘three-zone”’ principle of controlled heat distri- 


Fig 8 is a plan view of the hotplate with one heating plate removed. 
shows the interior of the combustion chamber and the protecting plate situated above the burner jets. 


It 


The Hotplate 


The hotplate has a very pleasing appearance and is easy to keep 
clean. There are four burners of the non-aerated-gas type, each having 
a consumption full-on of 25 cu.ft. an hour. Over each burner is a 
circular plate designed to “‘scrub’”’ the products of combustion. The 
products impinge at speed on the perimeter of the base of the vessel, 
evaporating condensate at the base edge and forming a blanket around 
the sides of the vessel. Heating is thus primarily through conduction 
through the plate, and partly through contact with hot products of 
combustion. It is claimed that this design of burner gives a speed 





GAS JOURNAL July 19, 1944 July 


ST eee ee 
every class of coal... 


hasing @ 


ithout 
0 over 
surrounc 
s no fla 

The h 


seal port 

simmer, 

: Simmer! 
: s The n 

Jental di 

that spil 

uny way 

F he “ 

Cann¢ 


Nor conve 
Sprovidir 

‘ Ywr Yq» 4 2 
CARBONIZING dnl 
Ye ith. 1 

| id a hs as a 
manent: 

The hig 

dome p! 

Es become: 

Falso the 

His placec 


“Grill 


GLOVER-WEST VERTICALS eo 
WESTVERTICAL CHAMBERS e 


linings ¢ 
PH half ho 
» The inte 
Hin enan 

finish), 
crown « 
}} frame v 
S sheet ir 

iron fir 

another 
» when ni 

440 carbonizing. plants have been built or are under 


construction by West’s in 24 countries. Working results 


Ina 
from a wide variety of gas coals have established the { ar 
@ D.S.O., 

high efficiency and adaptability of the West systems. i Square, 
with tw 
three | 

gained 

Yorksh 

(near [ 

compet 

Hast 

the Ho 

§ which t 

mining 

ful way 

respons 

© Minist1 

® Fuel re 

8 had to 

| the nec 

mH says tl 

. approx 

MILES PLATTING R@Y MANCHESTER 19 cise 
bas pecting 

A Workec 

TELEPHONE—-COLLYHURST 2961-2-344-5 TELEGRAMS—STOKER MANCHESTER ase 
LONDON OFFICE: COLUMBIA HOUSE, ALDWYCH, W.C.2 TELEPHONE : HOLBORN 4108-9 TELEGRAMS : WESGASCO ESTRAND ee 





IESTER 
STRAND 


| worked out, restored, and handed back to their owners. 


July 19, 1944 


nd a thermal efficiency equivalent to that of a good bunsen burner 
nf like gas consumption. Figures were put before us of tests con- 
ducted with the type of vessel the consumer was in the habit of pur- 
asing at popular prices before the war—i.e., vessels without prepared 
ases—showing quick boiling times and a thermal efficiency of circa 
With a vessel in position the heating plate functions at a compara- 
ively low temperature. If the burner is allowed to remain alight 
ithout a vessel in position the temperature of the plate will build up 
o over 1,000°F., but the plate is so isolated that the solid section 
surrounding the hotplate remains only just warm to the touch. There 
5 no flame impingement on the enamelled surfaces. 
The hotplate taps are of special safety design incorporating dry 
seal ports. There is a visible range of control from full-on down to 
simmer, and simmering temperature is obtained by a flick of the tap. 
Simmering consumption is 2 cu.ft. an hour (450 B.Th.U. gas). 
} The non-aerated-gas burners are thoroughly protected from acci- 
ental damage, and are so positioned within the combustion chamber 
that spill-over cannot extinguish the flames or foul the burners in 
uny way. The spill-over is collected on a loose crown tray. 


he “a Grill as 


Cannon Iron Foundries maintain that, no matter whether radiant 
“or convected heat or a combination of both be the grilling medium, 
providing it gives a temperature adequate for quick sealing of the food 
o be cooked, the result is indistinguishable in taste and appearance. 
It is with this conviction that the usual form of grill has been dispensed 
ith. Instead we have what is termed a “‘thermo-grill’’—described to 

us as a “high temperature grilling chamber which takes up no per- 
manent space and which gives large capacity with thermostatic control.” 
The high temperature chamber is formed by: placing the adjustable 
dome plate in the lowest position of the oven. The oven base then 
"becomes the base of the “high temperature sealing chamber’? and 
also the grill pan. The grid (which will accommodate six large chops) 
His placed on this base, and the chamber is heated by the oven burner. 
“Grilling” is carried out as follows: The burner having been lighted, 
the dome is placed in position and the oven door closed. The thermo- 
stat is set to the required temperature. Heating-up takes about 


4-5 minutes, and then the food is inserted and left in the chamber for 
a specified time, with, of course, the oven door closed. 


General Construction 


' The photographs we reproduce give an idea of the clean, stream- 
lined appearance of the Cannon cooker we have described in outline. 
>In construction it will be built to last, and we will conclude this outline 
by reference to a few general constructional features. The side 
linings of the oven are of cast iron, as also is the interior lower back 
Shalf housing burner assembly, combustion chamber, and oven flue. 
The interior upper half is of sheet steel section. All these are finished 
in enamel. The exterior cooker back is of cast iron (stoved paint 
finish), the inner crown of enamelled sheet steel section, the outer 
crown cast iron (enamel finish). The door consists of a cast iron 
‘frame with enamelled panels, and the exterior panels are of enamelled 
sheet iron. The whole hotplate, which is a sub-assembly, is of cast 
iron finished in enamel. Splash plate and plate rack constitute 
another sub-assembly, and the plate rack is completely out of sight 
» when not in use. 


' Ina Recent National Architectural Competition for houses in the 


8 Tarrant System of Consfruction (Assessor, Mr. T. Cecil Howith, 
» D.S.0., F.R.LB.A.), Messrs. Shapley and Davison, of 20, Queen 


Square, Leeds, were placed second with their type design for a house 
with two bedrooms, and third with their type design for a house with 
three bedrooms. Some time ago Messrs. Shapley and Davison 
gained first prize in a competition open to architects practising in 
Yorkshire, with their design for municipal offices for Adwick-le-Street 
(near Doncaster) Council, and also were commended in an open 


competition for a design for Central Baths for the Leeds Corporation. 


Hastening of the provision of screening plant is recommended by 
the House of Commons Select Committee on National Expenditure, 
= which has presented a report reviewing the results achieved by open-cast 
mining. The Select Committee comments on the careful and success- 
ful way in which sites are afterwards restored. In December, 1942, 
responsibility for open-cast operations was transferred from the 
Ministry of Fuel and Power to the Ministry of Works, the Ministry of 
Fuel remaining responsible for sales and policy. Many difficulties 
had to be faced owing to the lack of experience in this country and of 
the necessary plant, but in the circumstances the mistakes have not, 
says the report, been many. The Committee was informed that 
approximately 90% of the sites opened up have proved worth while, 
and that only 10% had to be abandoned in consequence of mistakes 


arising from lack of experience or inadequate information or pros- 


pecting. Up to the beginning of May, 1944, 128 sites had been 
Of 119 now 
in operation, 93 are producing coal, and 26 have not reached that 
stage. A further 120 have been approved for exploitation. A pro- 
duction of six to seven million tons is considered a reasonable forecast 


for 1944-45 if American machinery arrives. 
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Control of Interim Development 


The draft of a new Order defining and regulating the powers of 
control over development to be exercised by local authorities during 
the period between the date of coming into force of a resolution to 
prepare a planning scheme and the coming into operation of that 
scheme, has been published by the Stationery Office on behalf of the 
Minister of Town and Country Planning. Interim development 
control has hitherto been exercised through an Order made in 1933 
under the Town and Country Planning Act, 1932. The necessity for 
a new Order rises mainly from two causes : First, the war and the 
changed outlook on planning have materially altered the requirements 
to be met in the exercise of planning control; and secondly, the Town 
and Country Planning (Interim Development) Act of- 1943 has given 
local authorities wider powers of interim development control, the 
practical application of which needs to be more precisely defined. 

In view of the abnormality of wartime conditions, it is proposed 
that the new Order shall remain in force for the duration of hostilities 
only, at the end of which time a further Order will be made. 

The draft Order defines the degree of control to be exercised by 
setting out five categories of development which are ordinarily to be 
permitted. 

These are— 

(1) Development carried out by a body exercising statutory powers 
on land specifically designated by Parliament. This class is limited 
to development authorized by statute before the date of the new Order. 
In the case of future statutes, the Minister proposes to secure any 
necessary planning control during the passage of the enactment. 

(2) Development by a local authority or by a statutory undertaker 
which has been sanctioned by a Government Department before the 
coming into effect of the Order. 

(3) The restoration of war-damaged property, except in cases 
where it involves an increase in size or a material alteration of the 
exterior of buildings. 

(4) Alterations to, and the maintenance of, existing buildings, 
provided the alterations do not affect the exterior and are not con- 
nected with a change of use.’ 

(5) Certain specified categories of development carried out by 
statutory undertakers, mining undertakers, and certain other autho- 
rities. These are set out in detail in the Schedule to the draft Order, 
and include a variety of constructional and other work by undertakers 
responsible for gas supplies. 


Leven Rotary Club has appointed Mr. A. H. Aitken, General 
Manager, Buckhaven and Leven Gas Commission, as President. 

Over 20,000 People have visited the exhibition of post-war gas 
cooking and heating arrangements at the showrooms of the Newcastle 
an@ Gateshead Gas Company in Newcastle. The Company has 
invited local authorities to visit the exhibition to obtain ideas in 
connexion with their new housing schemes, and many have availed 
themselves of the opportunity. 

Birmingham Gas Department remains in a satisfactory financial 
position despite the war. Mr. J. C. Burman, Chairman of the Gas 
Committee, in his annual statement to the City Council last week, 
reported that in spite of increased wages and cost of materials the 
price of gas had been raised on only two occasions since the outbreak 
of war, and then only to the extent of 2.23d. per therm. Extension 
of the Saltley Works, planned before the war, had been completed, 
but the Ministry of Fuel and Power had refused to approve a scheme 
for extensions at the Swan Village Works. The labour position had 
been such that for a period of 12 weeks it was necessary for the men 
to work a continuous seven-day week so that the city should have 
enough gas. Mr. Burman mentioned that Mr. A. W. Smith, General 
Manager, would complete next March 50 years’ service with the 
Department, 25 of which had been as General Manager. 

Fuel Efficiency in the Coking Industry.—Fuel Efficiency Bulletin 
No. 1 is the first of a series of publications to be issued by the British 
Hard Coke Association through its Fuel Efficiency Committee, which 
has been appointed to offer guidance to operatives in the coke oven 
industry on fuel efficiency and economy at coking plants. 

The notes it includes on operating technique have, directly or in- 
directly, a bearing on fuel consumption or conservation, and the 
bulletin should be read by executives, plant management, technical 
officers, chemists, production foremen, charge hands, and possibly 
process operators. : 

The desire of the Committee is to help or remind operators con- 
cerning economical operation. There may be very good reasons 
why some of the recommendations cannot be put into practice, and in 
many cases the manager will have decided already what the optimum 
procedure should be to obtain best results from the plant with the 
equipment provided. 


The fact that goods made of raw materials in short supply 
owing to war conditions are advertised in the “ Journal’’ 
should not be taken as an indication that they are neces- 
sarily available for export. 





